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ABSTRACT

A general theory of problems subjected to linear constraints is developed.
As applications,‘a problem for which the solutions‘are required to satisfy pre-
scribed jumps and another one whose solutions are restricted to be such that they
can be continued smoothly into solutions of given equations in neighboring re-
gions, are formulated abstractly. General variational principles for these types
of problem are reported. In addition it 1s shown that sets of functions that can
be extended in the manner explained abave constitute, generally, completely regular
subspaces, here defined. These results have a bearing on boundary methods
which are being developed for treating numerically partial differential equa-

tions associated with many problems of Science and Enginecering.
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SIGNIFICANCE AND EXPLANATION

Many boundary value problems involve situations in which either the
solutions are refined to satisfy prescribed jump conditions at interior boundaries,
or the solutions must be such that they can be continued smoothly into solutions
of given equations in a neighboring region. This paper gives an abstract formula-
tion and general variational principles for such problems.

The variational principles are useful in numerical applications, and they
are particularly relevant in connection with boundary methods such as are treated
in TSR #1938.

The examples given include diffraction in an unbcunded medium, and static and

dynamic problems in elasticity.
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